Structure of a cholesterol-binding, thiol-activated cytolysin and a model of its membrane form.
The mechanisms by which proteins gain entry into membranes is a fundamental problem in biology. Here, we present the first crystal structure of a thiol-activated cytolysin, perfringolysin O, a member of a large family of toxins that kill eukaryotic cells by punching holes in their membranes. The molecule adopts an unusually elongated shape rich in beta sheet. We have used electron microscopy data to construct a detailed model of the membrane channel form of the toxin. The structures reveal a novel mechanism for membrane insertion. Surprisingly, the toxin receptor, cholesterol, appears to play multiple roles: targeting, promotion of oligomerization, triggering a membrane insertion competent form, and stabilizing the membrane pore.